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Description 

[0001] The present invention relates to a method for 
increasing the precision of impression-taking and pro- 
duction of dental prostheses of the type which are per- s 
manently anchored in the jaw by means of one or more 
securing elements implanted in the jawbone. Each one 
of these securing elements is provided with a distance 
member whose upper part protrudes above the palatal 
arch and on which the finished dental prosthesis/dental 
bridge is then anchored via a so-called gold cylinder. 
[0002] Dental bridges which are anchored in this way 
on distance members must be carefully adapted to the 
actual appearance of the jaw. The way in which this can 
be done is shown, for example, in Swedish Patent 
446371 which describes how a positive working model 
of a lower or upper jaw provided with protruding dis- 
tance members of this type can be produced. The 
impression system which is used there includes compo- 
nents such as impression tops and distance dummies 
which are fixed with the aid of guide pins. 
[0003] A positive working model of the jaw obtained in 
this way is used by the dental technician for producing 
the finished dental prosthesis/dental bridge. In this way 
he does not have to carry out the time-consuming and 
complicated work involved in adapting the prosthesis 
directly in the patient's mouth, and instead he works 
with a model of the patient's jaw. The production of the 
positive working model is facilitated with the aid of the 
components included in the impression system, namely 
the impression tops, distance dummies, gold cylinders 
and guide pins. The ways in which the various impres- 
sion components are used are already known per se 
and will therefore not be described in detail here. How- 
ever, it will be noted that the impression technique and 
the production of the model comprise four stages: 

- the impression top is placed on the distance mem- 
ber, 

the distance dummy is placed on the impression 
top, 

the impression top is placed on the gold cylinder, 
the gold cylinder is placed on the distance member. 

[0004] In the first three stages a guide pin is used to 
fix the components to each other, while the gold cylinder 
is fixed on the distance member with the aid of a gold 
screw. Since the components always have a certain tol- 
erance deficit, a degree of error is introduced during 
each of the four stages. The errors add up and can lead 
to stresses being built into the finished dental bridge. 
[0005] To be more specific, the tolerance deficit 
results in the centre of the various components ending 
up eccentric upon assembly. A guide pin is admittedly 
used which can facilitate centring, but the guide pin 
which has hitherto been used has a plane stop surface 
or contact surface which interacts with corresponding 
plane stop surfaces and guide edges of the respective 



component. Such a system gives a correct transfer ver- 
tically, but a certain error laterally since there is always 
a built-in play between the guide edge and guide bevel 
of the components. 

[0006] It has also been proposed, as disclosed in US- 
A-4 708 654, which forms the preamble of Claim 1 , to 
make conical surfaces interact in an impression system, 
i.e. to use a guide pin with conical guide surface which 
can interact with conical stop surfaces of the various 
components. Such a system should give a correct lat- 
eral positioning on account of the centring capacity of 
the guide pin, but it has hitherto required a new set of 
components with conical guide holes. 
[0007] The object of this invention is to remedy the 
shortcomings and disadvantages which are found in the 
earlier impression methods and in so doing to compen- 
sate for sources of error in the impression method and 
in the fitting of the finished dental bridge in the mouth. 
According to the invention, this is achieved by the 
method as claimed being providing that part of the 
guide pin which interacts with the stop members of the 
guide holes of the respective impression component 
with a conical stop surface, while the stop members of 
the impression components form plane surfaces and 
guide edges. 

[0008] By means of the conical stop surface, the cen- 
tring capacity of the guide pin increases and at the 
same time the interacting plane surfaces and guide 
edges of the guide holes of the impression components 
mean, on the one hand, that the vertical precision is 
maintained and, on the other hand, that a certain desir- 
able and controlled lateral play can be maintained, for 
example for the gold cylinder, compared with the situa- 
tion where these surfaces would also have been conical 
in accordance with an earlier model. 
[0009] In order further to improve the precision, the 
method also involves minimizing the play between dis- 
tance member and impression top and also between 
impression top and distance dummy, while an inten- 
tional and adapted play is allowed between gold cylin- 
der and distance member. 

[0010] An exemplary embodiment of the invention is 
described hereinbelow with reference to the attached 
drawings, in which 

Fig. 1 shows, diagrammatically, various stages dur- 
ing impression-taking in accordance with a known 
technique (prior art), 

Fig. 2 shows corresponding stages using a method 
according to the invention, 
Fig. 3 shows a model for calculating the cone angle 
of the guide pin, and 

Fig. 4 illustrates the relation between the tolerance 
ranges of the various components. 

[001 1] Fig. 1a shows the first stage in the impression 
technique, namely the positioning of an impression top 
1 on a distance member 2. The distance member is fit- 
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ted in a known manner on a securing element (not 
shown) by means of a distance screw 3. The impression 
top 1 is secured on the distance member 2 with the aid 
of a guide pin 4, and the impression top therefore has a 
continuous guide hole 5 for the guide pin. The diameter 5 
of the guide hole is slightly larger than the diameter of 
the guide pin. A stop 6 is arranged in the guide hole, 
with which stop 6 there interacts a flat stop part 7 of the 
guide pin. The guide pin is additionally provided with a 
lower, narrower, threaded part 8 which is screwed firmly 10 
into a corresponding threaded hole in the distance 
screw 3. The flat guide pin, when it is tightened, gives 
only a compressive force which acts on the component 
which is to be screwed firm. The direction of the com- 
pressive force is axial, which means that the component 75 
will not move in the radial direction. The guide pin with 
the flat stop surface does not therefore have any cen- 
tring capacity with respect to the play which is always 
present between the guide pin and the guide hole. This 
play or clearance can amount to the order of 0.1 to 0.2 20 
mm, and a corresponding error is already built into the 
impression system at this first stage. 
[0012] Figure 1b shows stage 2 in which a distance 
dummy 9 is fitted on the impression top 1 . The guide pin 
4 is also used here for securing the two components to 25 
one another. On account of the unavoidable play 
between the guide pin and the guide hole in the impres- 
sion top, a new error is added to the one already exist- 
ing in the impression technique. 

[001 3] Figure 1 c shows a further stage in the impres- 30 
sion-taking, namely when the gold cylinder 10 is con- 
nected to the distance dummy 9. A further centring error 
is here added to the two earlier ones. 
[0014] Figure 2 shows corresponding stages in the 
impression/model production, but using the new tech- 35 
nique according to the invention. In this case too the 
impression components, i.e. impression top 1, distance 
dummy 9 and gold cylinder 10, are provided with stops 
6 having plane surfaces and guide edges, i.e. a horizon- 
tal annular surface 6' and a cylindrical surface 6", while 40 
the guide pin has a conical stop surface 1 1 which inter- 
acts with the edge 6'" of the stop 6. As the guide pin is 
screwed firmly into the distance member or the distance 
dummy, this means that the contact force (P) will act at 
right angles with respect to the contact surface 1 1 . The 45 
contact force can be divided up into two force compo- 
nents: one which acts in the axial direction (N) and one 
which acts in the radial direction (F). The radial force 
component can displace the component in this plane if 
cone angle and friction coefficient are favourable. so 
[001 5] A model of how the cone angle a of the guide 
pin 4 can be calculated is shown in Fig. 3. In the figure, 
the contact surface 1 1 of the guide pin is assumed to 
interact with a body 12 which can be displaced along a 
plane 13. Just as the body begins to slide, it is affected 55 
by the friction force jxN. Experiments have shown that 
the friction coefficient |x lies within the range 0.23 <\i< 
0.55 depending on the material combination in the con- 



tact surface. 

[001 6] From Fig. 3 it follows that 
F= llN 
tan a = N/F 

which yields 

tan a s 1/jx 

for |i = 0.23 it follows that a <. 77° and 2a <> 1 54° 
for \i m 0.55 it follows that a <. 61 0 and 2a £ 122°. 

[0017] Twice the cone angle should therefore be 
smaller than 1 20° in order for the component to be able 
to be displaced. Twice the cone angle should expedi- 
ently lie within the range 1 5° £ 2a £ 90° since the friction 
coefficient just before the component begins to slide 
(start friction) is greater than the sliding friction. The 
lower limit of 1 5° is chosen so that the guide pin will not 
jam. 

[0018] As a result of the centring capacity of the con- 
ical guide pin, the precision in the first three stages of 
the impression method is therefore increased. In the 
fourth and final stage, when the gold cylinder is placed 
on the distance member, a flat gold screw is used 
instead of the conical guide pin, since a certain play is 
desirable between gold cylinder and distance member 
(see below). 

[0019] The tolerances of the components which are 
used in the impression system will be chosen with 
regard to two factors: 

- the impression components will be able to perform 
their function in a satisfactory manner, 

- it will be possible for the components to be manu- 
factured at a moderate cost. 

[0020] As regards the function of the components, the 
tolerance ranges for distance member, impression top, 
distance dummy and gold cylinder will be as "small" as 
possible. This is particularly important for the first three 
components, since "small" and correctly placed toler- 
ance ranges result in a lower possible play between the 
components during the impression procedure. 
[0021 ] Figure 4 illustrates, diagrammatical ly, tolerance 
ranges for the components, namely distance member 
(D), impression top (IT), distance dummy (DD) and gold 
cylinder (G). For the first three components mentioned, 
the tolerance ranges should lie edge to edge, as is 
shown in the figure, so that the "worst" tolerance deficit 
will be as small as possible and so that the components 
will always fit each other. 

[0022] In contrast, the tolerance range as regards the 
gold cylinder (G) will be placed in such a way that there 
is always a certain play with respect to the distance 
member. This predetermined and intentional play will 
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allow a dental bridge to be fitted in the mouth cavity 
even if there is a certain error in relation to the position- 
ing of the distance members in the mouth cavity. The 
intentional play between gold cylinder (G) and distance 
member (D) is preferably within the range of 0.05 - 0.2 5 
mm. 

[0023] The optimized tolerance, in combination with 
the guide pin formed with a conical stop surface, thus 
minimizes error in the lateral (xy) direction in the pro- 
duction of a model and bridge. Residual error in this 10 
direction is then compensated by an intentional and cal- 
culated play between gold cylinder and distance mem- 
ber in combination with a non-centring screw 
connection (gold cylinder/fiat gold screw) when the con- 
struction is finally anchored in the patient's mouth. 75 

Claims 

1. Method for increasing the precision of an impres- 
sion system for dental prostheses of the type which 20 
are permanently anchored in the jaw by means of 
one or more securing elements implanted in the 
jawbone and each provided with a distance mem- 
ber (2) whose upper part protrudes above the pala- 
tal arch and on which the finished dental 25 
prosthesis/dental bridge is then anchored via a so- 
called gold cylinder, the system including impres- 
sion components in the form of impression tops (1) 
and distance dummies (9) with continuous guide 
holes (5) and stop members (6) for a guide pin (4) so 
which, during fixing of the components, is guided 
through the respective guide hole and engages with 

the stop members (6) of the respective impression 
component, and that part of the guide pin (4) which 
interacts with the stop members (6) of the guide ss 
holes (5) of the respective impression component 
(1 , 9) has a conical stop surface (11), characterized 
in that the conical guide pin interacts with stop 
members which form plane surfaces and guide 
edges (6', 6"). 40 

2. Method according to Patent Claim 1 , characterized 
in that twice the cone angle 2(a) of the stop surface 
(11) of the guide pin lies within the range of 15° £ 

2a <, 90°. 45 

3. Method according to Patent Claim 1 , characterized 
in that the play of the guide edges is minimized 
between distance member (2) and impression top 

(1) and between impression top (1) and distance so 
dummy (9), while an intentional and adapted play is 
present between gold cylinder and distance mem- 
ber (2). 

4. Method according to Patent Claim 3, characterized 55 
in that the intentional play present between gold 
cylinder and distance member lies within the range 

of 0.05 - 0.2 mm. 



5, Method according to Patent Claim 3, characterized 
in that the tolerance ranges for distance member 
(2), impression top (1) and distance dummy (9), in 
addition to being minimized, are placed edge to 
edge with each other, while the tolerance range of 
the gold cylinder is placed with the said adapted 
play in relation to the distance member (2). 

Patentanspruche 

1. Verfahren zum Verbessern der Prazision eines 
Abdrucksystems fur Dentalprothesen des Typs, die 
im Kiefer permanent verankert werden mittels eines 
Oder mehrerer Befestigungselemente, die im Kie- 
ferknochen implantiert sind und jeweils mit einem 
Distanzelement (2) versehen sind, dessen oberer 
Teil uber den Gaumenbogen vorsteht und auf dem 
die fertige Zahnprothese/Zahnbrucke uber einen 
sog. Goldzylinder verankert wird, wobei das 
System Abdruckkomponenten umfaBt in Form von 
Abdruckoberteilen (1) und Abstandselementattrap- 
pen (9) mit durchgehenden Fuhrungslochern (5) 
und Anschlagelementen (6) fur einen Fuhrungsstift 
(4), der beim Fixieren der Komponenten durch das 
jeweilige Fuhrungsloch eingefuhrt wird und an den 
Anschlagelementen (6) der jeweiligen Abdruck- 
komponente anliegt, und wobei derjenige Teil des 
Fuhrungsstift es (4), der mit den Anschlagelemen- 
ten (6) der Fiihrungslocher (5) der jeweiligen 
Adruckkomponente (1, 9)) zusammenwirkt, eine 
konische Anschlagfiache (1 1) hat, 

dadurch gekennzeichnet, daB der konische Fuh- 
rungsstift mit Anschlagelementen zusammenwirkt, 
die ebene Oberflachen und Fuhrungskanten (6', 6") 
bilden. 

2. Verfahren nach Anspruch 1, 

dadurch gekennzeichnet, daB der doppeite 
Konuswinkel 2(a) der Anschlagfiache (1 1) des Fuh- 
rungsstiftes im Bereich von 15° £ 2a £ 90° liegt. 

3. Verfahren nach Anspruch 1 , 

dadurch gekennzeichnet, daB das Spiel der Fuh- 
rungskanten zwischen dem Abstandselement (2) 
und dem Abdruckoberteil (1) und zwischen dem 
Abdruckoberteil (1) und der Abstandselementat- 
trappe (9) minimiert ist, wahrend ein beabsichtigtes 
und geeignet gewahltes Spiel zwischen dem Gold- 
zylinder und dem Abstandselement (2) vorhanden 
ist. 

4. Verfahren nach Anspruch 3, 

dadurch gekennzeichnet, daB das beabsichtigte 
Spiel zwischen dem Goldzylinder und dem 
Abstandselement im Bereich von 0,05 bis 0,2 mm 
liegt. 

5. Verfahren nach Anspruch 3, 
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dadurch gekennzeichnet, daB die Toleranzberei- 
che fur das Distanzelement (2), das Abdruckober- 
teil (1) und die Distanzelementattrappe (9) nicht nur 
minimiert sind, sondern auch luckenlos aneinander 
anschlieBen, wahrend der Toleranzbereich des 5 
Goldzylinders mit dem genannten angepaBten 
Spiel relativ zu dem Distanzelement (2) liegt 

Revendications 

10 

1. Procede d'augmentation de la precision d'un sys- 
teme d'empreinte pour prothese dentaire, du type 
ancre de maniere permanente dans la machoire 
par un ou plusieurs elements de fixation implantes 
dans la machoire et ayant chacun un organe 15 
d'entretoise (2) dont la partie superieure depasse 
au-dessus de la voute du palais et sur lequel est 
alors ancre la prothese dentaire ou le bridge den- 
taire termine par I'intermediaire d'un "cylindre d'or", 

ie systeme comprenant des elements d'empreinte 20 
sous forme d'organes superieurs d'empreinte (1) et 
d'organes factices d'entretoise (9) ayant des trous 
continus de guidage (5) et des organes d'arret (6) 
d'une broche de guidage (4) qui, pendant la fixation 
des elements, est guidee dans le trou respectif de 25 
guidage et coopere avec les organes d'arret (6) de 
('element respectif d'empreinte, la partie de la bro- 
che de guidage (4) qui interagit avec les organes 
d'arret (6) des trous de guidage (5) dans I'element 
respectif d'empreinte (1, 9) possedant une surface 30 
conique d'arret (1 1), caracterise en ce que la bro- 
che conique de guidage interagit avec les organes 
d'arret qui forment des surfaces planes et des 
bords plans de guidage (6', 6"). 

35 

2. Procede selon la revendication 1 , caracterise en ce 
que le double de Tangle du cone 2(a) de la surface 
d'arr§t (1 1) de ia broche de guidage est tel que 15° 
£2a£90°. 

40 

3. Procede selon la revendication 1 , caracterise en ce 
que le jeu des bords de guidage est reduit au mini- 
mum entre I'organe d'entretoise (2) et I'organe 
superieur d'empreinte (1), et entre I'organe supe- 
rieur d'empreinte (1) et I'organe factice d'entretoise 45 
(9), alors qu'un jeu intentionnel et adapte est pre- 
sent entre le cylindre d'or et I'organe d'entretoise 

(2). 

4. Procede selon la revendication 3, caracterise en ce so 
que le jeu intentionnel present entre le cylindre d'or 

et I'organe d'entretoise est compris entre 0,05 et 
0,2 mm. 

5. Procede selon la revendication 3, caracterise en ce 55 
que les plages de tolerances de I'organe d' entre- 
toise (2), de I'organe superieur d'empreinte (1) et 

de I'organe factice d'entretoise (9) non seulement 



sont minimales mais sont encore placees bord a 
bord, la plage de tolerances du cylindre d'or etant 
disposee avec le jeu adapte par rapport a I'organe 
d'entretoise (2). 
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